Data on comparative carpology of the species of Corispermum are presented. Their fruits are monomorphic and characterised by similar structural peculiarities. A combination of carpological features is shown to be important in the taxonomy and systematics of Corispermum species. 13 groups of species are distinguished based on fruit shape and dimensions, indumentum, wing shape and width, ultrasculpture of pericarp surface, detachment patterns, thickness of the outer pericarp layer and number of macrosclereid layers in the median portion of a fruit. A diagnostic key to the species groups supplemented by further characters is provided. Differences and general trends of specialisation in the anatomic structure of Corispermum and the other two genera of the Corispermoideae, Anthochlamys and Agriophyllum, is shown. The delimitation of the subfamily is confirmed by the results of the fruit anatomical studies.
Introduction
The genus Corispermum L. contains at least 65 annual psammophilic species occurring mainly in extratropical regions of Eurasia and North America. Fifty species were reported for the territory of Russia and adjacent countries alone (Czerepanov 1995) . Eleven species are restricted to North America, four taxa occur in both Europe and North America (Mosyakin 2003b) . Despite the presence of suitable habitats, no species are known from N Africa (Boulos 1999 , Romo 2002 and the Arabian Peninsula (Miller & Cope 1996) . Some species are known as introduced and naturalized in Eurasia and North America far beyond their natural ranges (e.g., C. declinatum, C. pallasii). Few studies of chromosome numbers of Corispermum species are available at present; according to them solely diploid taxa with 2n = 18 are known (Löve & Löve 1961 , Fedorov 1969 , Adamkiewicz 1970 , Magulaev 1976 , Probatova & Sokolovskaya 1990 , Lomonosova 1992 , Lomonosova & al. 2005 ).
The present research was undertaken to make a wider assessment of the diversity in the fruit structure within the genus and to study the correlation of morphological and anatomical traits. The main idea was to demonstrate the use of the totality of carpological features in the systematics of Corispermum and to clarify the relationships between Corispermum and the other two closely related genera.
Material and methods
The material for the present study was collected by the author in 1997-2005 in Kazakhstan and European Russia or obtained from the following herbaria (herbarium abbreviations according to Holmgren & Holmgren 1998-) : H, KW, LE, MHA, MOSP, MW, TK. For the most critical or rare taxa of Corispermum, the material from types and other authentic specimens was used, if available. The list of the specimens investigated is given in the Appendix.
For the anatomical studies, fruits from the lower, middle and upper part of the partial inflorescences were used to detect heterocarpy or heterospermy and variations in their structure within a plant. For comparative purposes, fruits of most species of the other two, oligotypic genera Anthochlamys Fenzl (A. afghanica Podlech, A. multinervis Rech. f., and A. tianschanica Aellen) and Agriophyllum C. A. Mey. (A. latifolium Fisch. & C. A. Mey., A. paletzkianum Litv. and A. squarrosum (L.) Moq.) of the subfamily were included in the study. The material was soaked in a mixture of ethyl alcohol, water and glycerine (in equal proportions) for a few days at 37°C. Free-hand longitudinal and transverse sections were made in different fruit parts, and were then fixed with 0.2 % neutral toluidine blue solution or processed with phloroglucinol and hydrochloric acid for revealing lignification zones. For further statistical processing of the results, always the data obtained from the sections made in the median part of the fruits were used to ensure comparability, since for some measurements (wing length, number of sclereid layers) the values are different in sections made in the upper or lower part of the fruit.
The terms "exocarp", "mesocarp" and "endocarp" are not used in the descriptions on purpose, since no papers on fruit wall typology in the family Chenopodiaceae are available. The terminology of Fedorov & al. (1956) has been used for describing the fruit shape.
Pericarp surface ultrasculpture and fruit sections were studied under a scanning electron microscope HITACHI 405A at the Laboratory of Electron Microscopy of the Moscow State University. Unlike the taxa of Chenopodiaceae with fruits enclosed in perianth or bracteoles, the fruits of Corispermum and closely related Anthochlamys are not protected from environmental influences by leaf covers. Therefore the fruit surface was pretreated in 70 % ethyl alcohol for 4-6 hours to remove contaminants before studying the surface ultrasculpture.
Results

Fruit anatomy of Corispermum
The fruits of all studied species of Corispermum were found to be homomorphic, with the same anatomical structure (Fig. 1A+B) . No differences were revealed in the pericarp and seed coat structure on the adaxial and abaxial fruit sides in cross sections.
Pericarp. -Cross sections show that the pericarp consists of two zones, standing in marked contrast to one another. Zone 1 consists of either one or two layers, usually with colourless contents. Some cells, however, may contain brown pigments (turning blue when processed with toluidine); clusters of such cells are common in fruits of many species and can be seen with an unaided eye as dark brown spots at the fruit surface. The cells of the outer zone 1 layer are round or rectangular in cross section and (12-)20-50(-90) µm thick. Some species (C. papillosum, C. tylocarpum) have papillae ( Fig. 2A ) in addition to the isodiametric cells of the outer layer and/or branched trichomes (Fig. 2B) , which easily fall off and are therefore often not observed in sections. The outer zone 1 layer is continuous and always well discernible along the periphery of the fruit. The -Abbreviations: ac = air cavity, co = cotyledons, isl = inner sclereids layer(s), ol = outer pericarp layer(s) (Zone I), osl = outer sclereids layer(s), ps = perisperm, sc = seed coat, vb = vascular bundles. -Scale bars: 100 µm. cells of the inner layer are usually thinner, compressed, or entirely absent. C. filifolium, C. heptapotamicum, C. korovinii, C. lehmannianum, C. papillosum, C. krylovii , and often C. gallicum and C. nitidum aggr., appeared to possess a pronounced two-layered zone 1 with cells developed to about the same extent except for the wing area.
The pericarp layers of deeper location (zone 2) consist of supporting tissue of macrosclereids. The cell thickness in different species varies from 3 to 7(-12) µm and the number of layers markedly increases from the middle of the fruit toward its periphery (i.e., toward the wing). The way of how these layers are oriented in different directions, always noticeable in the wing area, is peculiar for the subfamily: in the outer layers, facing zone 1, the longish cells are oriented perpendicular to the long axis of the fruit, while the inner ones, adjoining the spermoderm, are oriented along its long axis. In cross section the sclereids of the outer layers are thus of ribbon-like outlines, whereas the ones of the inner layers are round. The wing is composed of both pericarp zones, the cells of zone 2 (supporting tissue) making the major contribution to its formation. Despite the fact that some species (Corispermum orientale, C. heptapotamicum, etc.) are often described as lacking a wing, it is noteworthy that the wing always exists but can be minute (0.08-0.1 mm long). In the median part of the fruit, the number of supporting tissue cell layers is 1-5(-6) but the outer layers of sclereids are lacking in many species, and in such cases the supporting tissue is represented by 1-4 inner layer only. In other species (C. laxifolium, C. aralocaspicum, C. caucasicum, C. hookeri) no supporting tissue is found in the median part of the fruit, or is represented by a single (the innermost), interrupted layer. Thus, in these species the pericarp in the median part is made of only 1-2 zone 1 cell layer(s). The supporting tissue sclereids located on both sides of the wing meet at the wing edge and the number of layers grows significantly towards the edge from 4 up to 15. It is believed that sclereids contribute to the seed-protective function (Netolitzky 1926 , Kamayeva 1982 . Nevertheless, when supporting tissue is missing in the medium part of the fruit, the protective function is transferred, to a certain extent, to the spermoderm.
Air cavities are often found between the spermoderm and the inner sclereid layer in the wing; in many taxa it is especially pronounced in the upper and lower part of the fruit. In a few species (C. heptopotamicum, C. mongolicum, C. pamiricum, C. patelliforme, C. piliferum) this cavity is not developed; on the contrary, in C. ulopterum or C. puberulum is it large (up to 100 µm in diameter), going through end-to-end. Derivatives of vascular elements can only be found in the wing part between the outer and the inner sclereid layers.
Zone 1 cells most often adhere to zone 2 (or to the seed coat in Corispermum laxiflorum, C. aralocaspicum, C. caucasicum, and C. hookeri), but in many taxa the zone 1 layer can be detached from the zone 2 layers, forming cavities, usually small (up to 70 µm). Occurring only in the non-wing part of the fruit, these cell detachments are optional in the majority of species. They can be visualized as whitish warts at the fruit surface. Only in C. ulopterum the detachments of the outermost pericarp layer at cross sections (including the wing area) appeared to be obligatory. Large and undulate, they give the fruit a "crumpled paper" look at the large-scale view (Fig. 3A) .
Seed coat. -The seed coat is (3-)5-10 µm thick, formed by 2 layers of markedly compressed, crushed tannin-containing cells. Only in some fruits of Corispermum patelliforme 3-layered spermoderm was found. There are reasons to believe that the spermoderm in the genus is derived from the inner integument of the ovule (Netolitzky 1926 , Wunderlich 1967 . Usually intercellular spaces between spermoderm cell layers are unnoticeable, but in a number of taxa of different taxonomic positions (C. hilariae, C. intermedium, C. ulopterum) they can be well seen at high magnification at certain spots. The innermost spermoderm cell layer is covered with a well developed cuticle from inside.
Perisperm and embryo. -The perisperm is copious. The embryo appeared to be well developed, with two cotyledons, located parallel to the seed surface, or slightly oblique in relation to the fruit surface (see also Volkens 1893). Such position of cotyledons is considered rare in the family (Ulbrich 1934) . However, this character should not be treated as genus-specific because in Corispermum puberulum and large-fruited forms of C. chinganicum a perpendicular position of the cotyledons (in relation to the seed and, correspondingly, the fruit surface) was found along with the oblique one.
Regardless that the fruit structure in the genus is generally rather uniform, it proved possible to group the species carpologically. These groups mainly differ in the fruit size and shape, the number of macrosclereids in the median part of the fruit, wing shape, less often in the presence of trichomes and/or papillae, ultrasculpture of the pericarp surface, detachment type and thickness of the outer pericarp layer. The data obtained are summarized in Table 1 .
Key to the species groups of Corispermum based on fruit anatomical characters
For a better understanding of the most significant traits of the species groups in the genus, a key for their identification is offered below, which includes also other important diagnostic reproductive and, whenever appropriate, vegetative characters. The key may also be useful in cases where identification of species by gross morphological characters remains ambiguous. The species with unclear status (see Table 1 ) are omitted from the key. (Fig. 1A) ; fruits minute, 1.5-3 (rarely 3.5-4) mm long, elliptical (Fig. 6B) ; bracts usually covering the fruits completely, only sometimes fruit slightly wider than bracts . . . . . Heptapotamicum group 9. Bracts covering fruit completely; wing in cross section narrowly triangular . . . . . 10 -Bracts (at least in the upper part of the inflorescence) not covering fruit entirely (i.e. fruit exceeding bracteole); wing in the upper part of the fruit (in the stylodia area) round or with a small excision (Fig. 6C) (Fig. 6D ) 10. Fruit up to 3.5 mm long, wing in its upper part acute-triangular in cross section without excision (Fig. 6E) ; outer walls of the outer pericarp layer slightly convex in cross section; supporting tissue represented by 1 to 2 inner layers . . . . . . . . . . . Dutreuilii group -Fruit 3.2-5.5 mm long, wing in its upper part round or with an excision; outer walls of the outer pericarp layer straight in cross section; supporting tissue represented by both inner (Fig. 2) (Fig. 7A) , their length exceeding width by factor 2-2.5; wing restricted to the upper part of the fruit (in the stylodia area); outer walls of the outermost pericarp layer cells markedly convex (Fig. 7B) 
Comparative carpology of the Corispermoideae
Two diaspore types are known in Corispermoideae. One of them is an indehiscent fruit with the pericarp tightly adjoining the spermoderm (represented by Corispermum and Anthochlamys), with a continuous wing-shaped projection along the fruit margin. Sometimes this diaspore type is interpreted as a fruit surrounded by a "bracteolar involucre" (Butnik 1991) . However, the wingshaped projection lacks any features of a foliar structure, unlike, for instance, diaspores of Ceratocarpus arenarius L. (Takhtajan 1934) . Smirnova (1984) also used the term "involucre" when characterizing the Corispermum fruit, but to name the structural unit consisting of a bract and the tepals, which does not fuse with the fruit. It would be more correct, however, to restrict the term "involucre"to the bract, which covers the flower and, subsequently, the fruit. The other (represented by Agriophyllum) is an adaxially dehiscing (sometimes on both sides) fruit (Fig. 8A) with a more or less round opening, irregular in outline (so-called "dehistentia fenestralis": see Kaden 1964 , Smirnova 1972 . The way of dehiscence due to a dramatic decrease of pericarp cell layers is a very rare phenomenon in Chenopodiaceae, and in this case the seed serves as a dissemination unit. The wing in Agriophyllum species is pronounced in the upper fruit part and consists of cells with non-lignified walls, which are round in cross section; supporting tissue are present outside the wing. The cotyledons located perpendicularly to the seed surface (in contrast to Anthochlamys and most Corispermum species). The seed coat is 3-layered, the outer layer is thicker, not compressed and its cells are rectangular.
Despite the listed differences in fruit structure of Corispermum and Anthochlamys on the one hand and Agriophyllum on the other hand, they have in common that the fruits are more or less flattened, the number of pericarp layers increases toward the fruit margins, the seed coat consists of (1-)2-3 layers and that fruit and seed dimorphism is absent.
The fruits of Anthochlamys and Corispermum look rather alike, although, unlike those of Corispermum, the fruits of Anthochlamys are convex both on adaxial and abaxial sides at the large-scale view (Fig. 8B) . The convexity of fruit sides is not that well seen at cross sections, however.
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Sukhorukov: Fruit anatomy and its taxonomic significance in Corispermum There are a few clear-cut distinguishable features in fruit anatomy of Anthochlamys and Corispermum. The pericarp in Anthochlamys, as mentioned above, has sclereids only in its marginal part, the median one possessing one to several layers of cells with non-lignified walls. Moreover, at cross sections the outer walls of the outermost pericarp cell layer are semi-circular along the entire fruit perimeter (Fig. 8C) . All investigated species demonstrated resemblance in fruit anatomy, so they are diagnosed primarily on the basis of minor morphological traits (Aellen 1950 , Hedge 1997 ).
Discussion
Interpretation of fruit traits for the taxonomy and systematics and of Corispermum species
From the first half of the 19th century until today it can be noticed that macromorphological similarity of species (formerly described as separate taxa) has been frequently the reason for authors to consider carpologically actually distant taxa as closely related or even to unite them into very widely circumscribed species such as Corispermum hyssopifolium, C. lehmannianum, C. marschallii, C. sibiricum (Moquin-Tandon 1849, Bunge 1880, Kuntze 1887, Ascherson & Gräbner 1913 , Iljin 1936a , Aellen 1961 , Grubov 1966 , Maihle & Blackwell 1978 , Voroshilov 1982 , Zhu & al. 2003 . Fruit anatomy makes it obvious that there is a sufficiently wider range of carpological features that could be used for species identification. Therefore it is desirable to include in identification keys anatomical features as was proposed for the species of the middle and lower Volga region by Sukhorukov (2006c) . Fruit anatomy is especially relevant in cases where fruits are very similar (Krylov 1930) and where other features of reproductive organs also intergrade or overlap (C. filifolium -C marschallii, see Fig. 6C, 6F ; C. uralense -C. hyssopifolium; C. orientale -C. chinganicum, C. pallasii -C. komarovii, etc.) .
Taxonomic position and/or status of some taxa are often contradictory. For instance, Corispermum laxiflorum was allied either with C. aralocaspicum (Iljin 1929 , Mosyakin 1996 , or with C. lehmannianum (Mosyakin 1997) . Fruit anatomy shows that C. laxiflorum is apparently allied with C. aralocaspicum. It is also obvious that C. intermedium should neither be merged with C. gallicum or C. pallasii [= C. leptopterum (Asch.) Iljin ] (Jalas & Suominen 1980) . Fruit anatomy supports the treatment of these taxa as independent species, as was proposed by Mosyakin (1995) , Gudzhinskas (2000) and Kurtto (2001) .
The hypothesis on a hybrid origin of Corispermum filifolium (Mosyakin 1996) is not confirmed on the basis of carpological data. The alleged presence of fertile intersectional (and/or intersub- sectional) hybrids indicated in the literature (Klokov 1960 , Aellen 1960 -61, Strazdinsh 1993 needs further studies. According to the anatomical studies Corispermum ×klokovii (= "calvo-borysthenicum") and C. ucrainicum most likely represent morphological variants of C. marschallii and C. hyssopifolium, respectively.
A classification of Corispermum species based on carpological features corresponds with the original geographical ranges of these groups (Fig. 9) . The species of the Aralocaspicum group and the Nitidum group (except C. americanum, which is believed to be a species native to North America and differs from C. nitidum in having larger leaves and narrower fruits) are Turanian elements. Origin and development of species of the Aralocaspicum group are probably connected with the Aralo-Caspian province. Central Asian origin can be postulated for both the Declinatum group and the Heptapotamicum group. Large modern ranges of several species (i.e. C. declinatum and C. nitidum) undoubtedly resulted from their spreading during the last 100 years (Iljin 1928 , Stankov & Taliev 1949 , Iljin 1954 , Sukhorukov 1999 and are not the result of mosaic-like distribution within the limits of the initial natural range (Skvortsov 1973) . The collective range of species of the Macrocarpum group is disjunctive, though two American taxa are somewhat different from other species of that group (C. welshii has thicker cells of the outer pericarp layer, and C. navicula differs in having thicker fruits). The distribution areas of the species of both the Marschallii group and the Hyssopifolium group range almost entirely north of 43°latitude.
Within the limits of each of the described carpological groups, the anatomic fruit features usually do not allow a confident species identification, but, usually, taxa can be identified on the basis of macromorphological fruit features, especially when papillae or trichomes are present on an unripe fruit. Thus in uncertain cases a combined analysis of macromorphological and anatomical fruit structures is extremely useful. Studies of pericarp structure, e.g., allowed a correct solution in selecting a neotype of Corispermum papillosum (Sukhorukov 2006b) .
The problem of the various local endemics (related to Corispermum hyssopifolium, C. nitidum and C. marschallii) described from Ukraine and later accepted by some Ukrainian authors (Skripnik 1987 ) still remains unsolved. C. stenopterum is the most remarkable among the Ukrainian Corispermum species allied to C. marschallii. It is close to C. gallicum according to the fruit anatomy and probably merits species rank as was proposed earlier (Mosyakin 1988) . From the data analysed so far, it appears that fruit anatomy may be also a valuable source for a natural classification of the Corispermum species into infrageneric units. The author has, however, deliberately refrained from any attempt to revise the existing classification prior to the results of a molecular study of the genus.
Carpological traits and their significance for the taxonomy and systematics of the subfamily representatives
It was considered that Corispermum patelliforme and Anthochlamys retained some ancestral traits shared with their common ancestor, which both have large spathulate leaves and rather large fruits (Mosyakin 2003a) . The results of the present study does not confirm this hypothesis.
A tendency of reduction of pericarp layers in Corispermum can be stated, provided that several layers of supporting tissue are a primitive feature as is assumed here. There are some data in favour of this consideration such as a prevalence of several pericarp layers in the median part of fruits in some groups of Corispermum with vast ranges and in the species of Anthochlamys. In addition, some Corispermum species with reduced sclereid layers (i.e. C. aralocaspicum, C. caucasicum, C. filifolium, C. laxiflorum, etc.) originated from the Aralo-Caspian and Irano-Turanian floristic provinces (Takhtajan 1978) and should be regarded as phylogenetically younger taxa (Iljin 1952) when taking into consideration the geological history of the region (Wulf 1944 , Yakubov 1955 ) and the small ranges of some taxa today (C. caucasicum, C. filifolium). Otherwise, a tendency of supporting tissue elimination occurred probably independently in several chorologically unrelated groups (Aralocaspicum group and Hookeri group).
A survey of the most important carpological features in the family Chenopodiaceae
Currently, according to Kadereit & al. (2003) , the family Chenopodiaceae is subdivided into 6 subfamilies: Chenopodioideae Ulbr., Betoideae Ulbr., Corispermoideae Ulbr., Salicornioideae Ulbr., Suaedoideae Ulbr. and Salsoloideae Ulbr. Along with molecular data, these authors used for their phylogenetic hypothesis such important characters and traits as the ovary position (inferior or semi-inferior in subfamily Betoideae and superior in almost all other taxa of the family), leaf anatomy and photosynthetic pathways. Carpological features as the most constant ones among the reproductive traits were not used sufficiently for taxonomic and evolutionary research due to the lack of comprehensive data for many taxa of Chenopodiaceae. Detailed information on fruit and seed envelope structure is available only for representatives of subfamily Salicornioideae (Shepherd & al. 2005) The most obvious feature that allowed splitting the family into two large groups, Cyclolobeae C. A. Mey. and Spirolobeae C. A. Mey., is the embryo position and the presence of perisperm in the seed (Meyer 1829) . Moreover, it was believed that the first group is known to have a ring-shaped (or horseshoe-shaped) embryo along with the nutritive tissue, while Spirolobeae appeared to possess spiral embryos and no perisperm. Some researchers (Pratov 1970 , Blackwell 1977 until recently adhered to this concept of the family subdivision, recognizing, correspondingly, the subfamilies Chenopodioideae and Salsoloideae sensu latissimo. However, more often the family was subdivided into 3 to 4 subfamilies, with recognition of more or less widely circumscribed tribes (Williams & Ford-Lloyd 1974 , Kühn & al. 1993 ).
Revealing differences in seed structure in various representatives of the family, shown, e.g., in Martin's (1946) paper, researchers paid attention to other traits, too. In particular, these were heterocarpy and heterospermy as evolutionary adaptations playing an important role in the dissemination process, conservation of soil seed banks and seed germination in different years (Levina 1981) . Today heterospermy, expressed morphologically (different colours and shapes of seeds) and anatomically (different number and thickness of spermoderm layers) has been proven for many taxa. In particular, the majority of Eurasian species of Suaeda Forssk., Atriplex L. (Becker 1913 , Sukhorukov 2006a ) are shown to have heterospermy, as well as some Chenopodium species (Baar 1913 , Baygosina & al. 1984 . Heterocarpy was reported for representatives of the genera Axyris L. (Crocker 1906 , Sukhorukov 2005 and Halogeton C. A. Mey. (Zappetini 1953, Sukhorukov unpubl. data) , a number of annual species of Salsola L. (Rilke 1999) , Halothamnus Jaub. & Spach [= Aellenia Ulbr.] (Werker & Many 1974) and also for Atriplex sect. Atriplex. Despite the fact that research on heterocarpy and heterospermy are not completed, it can be surely stated that this feature is a good one to be used in the systematics of certain Chenopodiaceae groups, in particular, for classifying Eurasian species of the genus Atriplex (Sukhorukov 2003) . It is also meaningful for the identification of "suaedoid" representatives of the family (Iljin 1936c , Schütze & al. 2003 .
Studies of heterocotyly that started quite recently are of great interest. They are connected with different quantity of chloroplasts in embryos (Yamaguchi & al. 1990 ), the colour of cotyledons (Smirnova 1972 ) and correlation of this trait with a certain fruit type (Werker & Many 1974) , as well as with the presence of phytoecdysteroids in seeds (Dinan & al. 1998 ).
An interesting fact significant for the classification of the Chenopodiaceae was revealed in subfamilies Chenopodioideae s. str. (Chenopodium L., Roubieva Moq., Atriplex L., Cycloloma Moq., Monolepis Schrad., etc.) and Suaedoideae. Given all the known structural diversity of fruits and seeds within the taxa investigated, it is still striking and therefore should be pointed out: in the thumping majority of these taxa, widely distributed and considered to be the most primitive in the family (Zhu 1996) , all seeds (or at least one of their heteromorphic types) are found to have rather thick spermoderm. The cells of its outer layer usually deposit tannins in their outer walls, substances that are darker in colour than those in the and project into the cell lumens (so-called "stalactites"). Depending on the seed coat thickness, such seeds vary from red to black in colour, and their structure in the representatives of these subfamilies differs markedly from that of most taxa of the other ones. Sometimes (e.g., in Atriplex pedunculata L., A. verrucifera M. Bieb., A. portulacoides L.) fruit and seed covers may be reduced to 1-2 cell layers and the fruit itself can be surrounded by two bracteoles, fused up to the top and tightly adhering to the pericarp, but the anatomical structure of such diaspore is still much more different from that of wing-shaped Corispermoideae fruits than it was believed earlier (Al-Turki & al. 2003) . In subfamily Chenopodioideae the reduction of seed-covering layers occurs rather rarely, whereas (e.g., in Salsoloideae as well as in the tribe with unclear systematic position Camphorosmeae Moq. = Camphorosmioideae A. J. Scott, or, to a certain extent, in Salicornioideae) the pericarp and the spermoderm consists only of 1-3 tannin-free cell layers (Butnik 1962 , Roth 1977 .
Therefore, recognizing a number of subfamilies within the Chenopodiaceae as also revealed from the molecular data seems more justified than recognizing just Chenopodioideae sensu latissimo (= Cyclolobeae) and Salsoloideae sensu latissimo (= Spirolobeae) based only on embryo position type and perisperm presence.
